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Much researca has hean dene on the effect ot various substances (sugars,
alcchols, salts, etc.) on the resistance of plante to colds. Anelogous studies
have been made on infusoria, but as far as kcown, not on higher organisms in
freezing vemperatures. Th's articie presents data on the effects of alcohol
soiutions on the resistance cf a vervebrate unimal against freezire temperatures
and supplements those previous experiments dascribed in Doklady Akacdeuii Nauk

883R," Vol LIX, Nc 2, lybd.

All exyerimints were conaucted on ma.e frogs (Rauna temporaria) during the
season (summer or spring) they were ccllected. The body temperature was thermo-
electrica.ly taken per rectwu. Ethyl alcobul was introduced i{nto the cerebro-
spinal cana?l and the lymphatic vessel.

1. Initial Preenin, Temperature and Revivescence of Vital Functions after
Freezing.

The froge were fastcned on their backs. The freezing vrocess took
place in & room where, in the ~ourse of the experiment, the temperature was lowered
to -4 to -6°. The wariing process took viace in water at 20°. I[we autic centi-
meters of 4O-perceni aicchol were lo @7tad into some froges 1% to : 374 nours prior
to transfer into the freecing rcom. Thure usea Jor control were not injected.
Previous oxperiments proved thut the above-uenuiionsd ccaventration and time inter-
vals were best sulted ior such experimeata.
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The recu.ts indicates that:

; w. The :izokol sclubion arbiibis-, e 1 imation ol lce within the body
; and lose :1 uh® fui.ial fre:zing temperati:  : - . to -1.4%, Thig teuperature
i vas us nigh +8 ., in onlr 17 vercent of .. 2% A lowes initial {reezing ’
i temperature wus c.:ained in these expecimen.. ti alcohol than in previcue

i experin-nis on ;arily Cessicated froge . .

5 o

. The TeQ.antin:g Arop in body lenmersture due to suLercooling
reacbed -3 to -5,

€. Zum,uete o0 D2rmanent revive-csice of whe nain vital runctions oi
tivle wven afier iic boly temperaiare registered lower
than -17, but chic wus in the control rrogs arter the temperature
dropped 10 -u. ‘o -0 :©. Zuch ravivescen:s waz vonsibie in ten out of 1k frogs
vhich indicated fro;m -3 to -1.03 in § o 59;
in =~ out of 13 whiskh ‘ndleatsd -1 to -2

o I I TS U
» 0l & which indicatsd -1.2 to -1.4%9;

but ip no crm32 at -20,

1)

Comsequently, -..57 can be considered close o the ninimum boedy temper-
ature vhich "elcohclized" Trogs can resist (i *he initint freezing tonperature
was -0.9° or lower).

2. Dilatometii. {xperivents

Canals, suniier in structure to those utilizea Ly N. L. Sakharov in his
experiments on ingec L3, Hers: i

same nrinciple as tiax

1ed vwith vas:liue oil insiesd of guso.ine on the
nployed by Moran in his “tests on rus.les.

The I'rogs were fmmohilired Ly introiucing a ncedlc into the spinal cord.
The air was Crawn out of e wlosentary trac: ans .wigs. w.ich vere then rilled
with veseline cil. i . stometer: were conled in a cryochydrate gelution of X,20;
down to -1.5%. The .evel of the oid in the messuring tube (diameter 3 to 3.5
millimeters, error not exceedins Ll). 5 to | grams of water taken in calibrating
the dilatometer) was recoidsd, rirst, in supercocling at -1.7° and, again, at

I the same temperature, after freezing the [rogs. rreering was not caused by
shaking, which proved inerfective, buv by aceierating the cooling rate. The
thermometer was placed in the escnhagus. i
Bach experiment tock from L (0 7 daye. The da‘a obtained proved that ’

Lo-percent alcohol redced the anount of frocen water obtainea from the dody

of froge subjected te -1.59 ¢ roture Tron 2.5 - 8 times as compered with the

control specimens. For comparison, diltemetslic saiculations were made on frogs

dessicated, by the wmethod used In previcus ex eriments, sufficiently to produce

& 3uU- te 38-percent loss in welght, which corresvonded to a 39- to 4 T-percerct

loos in water. In many cmses the inhiLition of ice formatinn was far more defi-
nite in "alcoliolized" irogs than in dessi-aied trogs.
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